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High Emitter Repair or
Scrap Program (HEROS

s B

o Assembly Bill 923 =~ ¢ = &7

» High Emitter ldentification Via Remote Sensing

¢ Vehicle Repair Assistance - $500 Per Vehicle

¢ Vehicle Retirement - $1,000 Per Vehicle

s Low Income Eligiklier Consumers

— Documentation of low emission vehicle or
cleanerreplacemeni\vvenicle

— Additional $1.,000 incentive
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AQMD Remote Sensing
Program

¢ Moyer Funded

— Subject to cost effectiveness threshold of
$14,300/ton of pollutants reduced

¢ Program; Compomnenits
— Remote sensing
— [Database developmeni
— QUuitreach el anad  seliciaten i VERICIe GWRERS

— Repallr 6r schrappingl e Mgk emitiing VERICIES
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HEROS Background

¢ Repair or Scrap High Emitting Vehicles
ldentified by Remote Sensing

¢ Goals
— 1 mullien unigue vehicle RSD: readings

— 3,000 te 5,000 venicles veluntary,
participation

o 4 Villien: BUdget

9 Contractors: ESP, ECCE, ane
Pick-Your-Part
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Remote Sensing — Maobile Source
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Remote Sensing
Non-Repeated Valid Readings (NRVR)

NRVR Goal vs. Actuals
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Mar-  Apr-  May-  Jun- Jul-  Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar-  Apr-
2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2008 2008 2008 2008

Mar- May- Jun- Aug- Sep- Nov- Dec- Jan- Feb- Mar-
2007 AP20071 o007 | 2007 MW7) 5007 | 2007 [O%2997| 2007 | 2007 | 2008 | 2008 | 2008 |APT2008

NRVR Goal | 150,000 | 300,000 | 450,000 | 600,000 | 750,000 | 900,000 |1,050,00 |1,200,00|1,350,00|1,500,00|1,650,00|1,800,00|1,800,001,800,00
NRVR Actual | 44,189 | 117,492 | 193,268 | 290,381 | 390,380 | 535,965 | 676,640 | 831,801 |1,064,94|1,282,06|1,460,33|1,656,38

—— NRVR Goal -8 NRVR Actual
Jlechneleay, Fortm -t]uly OH2008




Remote Sensing Data
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2007 High Emitter Rates

Percent of Measurements

(No 1/M)
Alberta

Virginia
Non-I/M

Virginia /M

(No 1/M)
Michigan

HC > 500ppm

CO > 3%

NO > 2000ppm
Smoke > 0.75 RSD

1.3%
1.2%
2.9%
0.1%

0.7%
0.9%
2.6%
0.1%

0.4%
0.6%
1.6%
0.1%

0.4%
0.5%
1.4%
0.1%

Combined

4.6%

3.9%

Average On-Road Emissions

Alberta
VSP 5-20

Virginia
Non-I/M

2.5%

Virginia /M

2.0%

(No 1/M)
Michigan

Average HC ppm
Average CO %
Average NO ppm
UV Smoke RSD

48
0.18
250
0.027

27
0.15
262
0.015

20
0.12
208
0.010
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0.11
158
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2007 High Emitter Rates

Registered Vehicle High Emitter Rates in 2007

B Smoke > 0.75 RSD
l NO > 2000ppm
ECO>3%

B HC >500ppm

)
+—)
c
(b}
=
(b}
| -
)
)
©
=
©
©
o
5
c
O
Y
o
o
>

Alberta, Northern Southeast South Coast
Canada Virginia Michigan  AQMD, CA

Allerta; Canada s Vichigan=—Ner/iV NerthermViranmeiasiy/visSimilafterCalifornia’s
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AB 1222, Jones (2005)
Remote Sensing Pllot

Pregram fier Railread
LOCOMBUIVES




AB 1222 - Requirements

¢ In 2005 SCAQMD sponsored legislation
(AB 1222) to evaluate feasibility ofi RSD technology.
In measuring and identifying higher emitting
locomotives.

o CARB to Implement pilot program te determine the

accuracy: and reliability, off remoete Sensing device
technoelegy: te: measure emissions frem In-use
|OCOmMELIVES.

9 CARB te werk withr AdviseRy: Grou|p:

— EXPERLS 1N remote SEnsing, Iecomotive eEngine technelogy,
rEpresentatives Gl citizen community, groups, SCAQNID;
SacramenitorVetropolitzan A@QN DL UPRR and BINSE Raway .
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AB 1222 — Pilot Program Design

Three Phase Program

— Phase 1- Prooefi of Concept: adapt RSD te
lecomotive exhaust characteristics and
perations, e.g. Line Haul andl Yara

nerations.

pase 2 - Eield Measurements: In-Use
fine-havl and Yard Iecometive menitering.

2lhhase 8 - Corkelation lesting:
Simultanecls; emissiens measurng Uusing
RSPrand ERATEederaltiest Procedurre
(FTR).
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Phase One — RSD Adaptation

® Locomotlve Test Site. - Pueblo, CO

Exhaust Collection
o TWe Desl\gns Tested Design with Ground
« | | Based RSD

&y tlonaj N@ransmitter; and reflector,

__ sCoRye
L acrﬁ%sﬁ”eﬁh aUBstream)

= _Gojl.e_g:tlon (exhaust cooled and brought te
SgrotmdieveIrRSDr sy ste)

Conventional RSD ’

PCollagetieopeclasie)n selecte

RSD Transmitter and i =
Reflector ,

Calliemizr EmEreing CleanAir:
Jlechneleay Ferumi=July 952008




Phase Two — Measuring Emissions
from In-Use Locomotives

Line-haul Locomotive
/Train Passing under
Exhaust Collector

¢ Three Line-haul Sites“
_ TwoHnrthe Cajon Pass Southern C

Exhaust Collection System

s Rate =100 hocomotlves/day
Vesimonitored over 17 days

e — —

RSD Equment on Ground
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Phase Two Preliminary Results

. ;u rlerr 10013 rmze o)) easure
= ]

RPN EELImetVes exceeding
1 ,_'r N "ased on:Notch 8
Sl ﬁ/et Corrected for

¢ L omotive identification rate - 57%
— nght trrﬁe I| ltations .

s RSD use in normal Yard=eperations limite@

L Unfaverable due to ---- idling Iocomotlves and low exhausi
flow.rates

calliermizr Emereiner CleanrAir:
Jlechneleay Ferumi=July 952008




Phase 2 — RSD Measurements (Cajon Pass)

g

PA
NOXx
Std.

—

1053

* |n-Use Test Data (except for pre TierQ) are from average 2005 and 2006 data from AAR (Association of American Railroads).

Californial EMerging ey
WEChHNBIOUYESvaal = JUIVESE5 5 0g




Phase 3 — RSD/ETP Correlation

¢ Simultaneous measurement of locomotive
emIissions:
— Line haul duty cycle compared with RSD

— ULS. EPA Eederall Tlest Procedure (EIP)
certification testing (40 CER: Part 92)

— Blind testing (lne sharing oif resulits during
tests).

¢ IWo lecomoeVves; tested Jan./Ee. 2006 1y
ESP and SWRIE

— UPYGAI (Ger 0) (2 tests comparead)
— URPSAS6) (Gier 2) (S tests comparead)
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Phase Three — Preliminary Results

+» RSD NOy and PM measurements within each notch
setting show: little variability, especially within higher
notech settings.

Average RSD NOy measurements oever the duty cycle
are close to the FTP NOy measurements.

— Noteh setting known.

— Controlled conditions.

Average RSDIPM measurements over the duty, cycle
are very: clese: te the EIiPPMimeasturements for the
lher O lecomotive

Average: RSB PNV measurements over the duby, cyecle
arevery: clese e the ElPBPVFmeasturements: fer 2! o
the S her 2 lecomotne.

= @n 2ieNest RSBIWas 2:5 timES therFlP valtebecause of high

ElViFreadingstat oWerir e LEChHES:
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Summary of AB1222

¢ CARB preparing final report with input from
Advisory Group

¢ Preliminary findings indicate RSD accurately
measuring In-use lecomotive emissions (Phase 2)

— Majority of In-use lecomotives appear higher than the
certification; standard

— Vay: provide means off identiiying high emitters

9 Viay/ previder satisiactern/ means; ol evaluating
EPA’S locomoetive emission; standards en-site
(Phase s

9 RSP deploymenit i the fieldimay, e easihle te
monitor in-use emissions from locomotives
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